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(54) Sealing device

(57) The invention provides a sealing device (1)
which is installed to an opening portion between an outer
ring and an inner ring of a bearing and inhibits a foreign
matter in an outer portion of the bearing from entering
into an inner portion of the bearing, the sealing device
having an attaching ring which is attached to the outer
ring, and a seal lip which is retained to the attaching ring
and slidably comes into close contact with the inner ring,
wherein the sealing device can meet the needs of torque
reduction in recent years, and can exert an excellent seal-
ing performance. The seal lip integrally has a first inclined
surface portion which is diagonally formed toward an in-
ner side in a diametrical direction and toward an inner
side of the bearing from a base end portion of a lip, and
a second inclined surface portion which is diagonally
formed toward an inner side in a diametrical direction and
toward an outer side of the bearing from a leading end
of the first inclined surface portion. The second inclined
surface portion is set to a sliding portion in relation to the
inner ring. A satin finished processing for enlarging a sur-
face roughness of the sliding portion is applied to the
sliding portion.
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Description

BACKGROUND OF THE INVENTION

Field of the Invention

[0001] The present invention relates to a sealing de-
vice according to a sealing technology, and more partic-
ularly to a sealing device (a bearing seal) for inhibiting a
foreign matter in an outer portion of a bearing from en-
tering into an inner portion of the bearing by being in-
stalled to an opening portion between an outer ring and
an inner ring of the bearing. The sealing device according
to the present invention is used, for example, in a bearing
portion for a transmission of a vehicle such as a motor
vehicle, or is used in a bearing portion of the other general
purpose machine.

Description of the Conventional Art

[0002] A bearing seal 51 shown in Fig. 4 has been con-
ventionally known, and the bearing seal 51 is constructed
by combination of a first seal ring 52 which is attached
to an inner ring 62 of a bearing 61 and slidably comes
into close contact with an outer ring 63, and a second
seal ring 53 which is attached contrarily to the outer ring
63 and slidably comes into close contact with the inner
ring 62.
[0003] Since the bearing seal 51 in Fig. 4 mentioned
above is constructed by the combination of a plurality of
seal rings 52 and 53, the bearing seal 51 is expected to
exert an excellent sealing performance. However, since
a plurality of sliding portions 54 and 55 are set by a plu-
rality of seal rings 52 and 53, a sliding torque is large as
a whole. Therefore, the bearing seal 51 has a problem
that the bearing seal 51 can not meet the needs of torque
reduction relating to an improvement of a fuel consump-
tion in recent years.
[0004] In general, as means for reducing the torque,
there is a method of thinning a lip. However, in the case
that a tension force is lowered due to the thinning of the
lip, foreign matter in an outer portion of the bearing tends
to enter into an inner portion of the bearing.

PRIOR ART DOCUMENT

Patent Document

[0005]

Patent Document 1: Japanese Unexamined Patent
Publication No. 9-196071

SUMMARY OF THE INVENTION

Problem to be Solved by the Invention

[0006] The present invention is made by taking the

above points into consideration, and an object of the
present invention is to provide a sealing device which
can meet the needs of torque reduction in recent years,
and can exert an excellent sealing performance.

Means for Solving the Problem

[0007] In order to achieve the object mentioned above,
a sealing device according to a first aspect of the present
invention is a sealing device which is installed to an open-
ing portion between an outer ring and an inner ring of a
bearing and inhibits foreign matter in an outer portion of
the bearing from entering into an inner portion of the bear-
ing, the sealing device having an attaching ring which is
attached to the outer ring, and a seal lip which is retained
to the attaching ring and slidably comes into close contact
with the inner ring, wherein the seal lip integrally has a
first inclined surface portion which is diagonally formed
toward an inner side in a diametrical direction and toward
an inner side of the bearing from a base end portion of
a lip, and a second inclined surface portion which is di-
agonally formed toward an inner side in a diametrical
direction and toward an outer side of the bearing from a
leading end of the first inclined surface portion, the sec-
ond inclined surface portion is set to a sliding portion in
relation to the inner ring, and a satin finished processing
for enlarging a surface roughness of the sliding portion
is applied to the sliding portion.
[0008] Further, a sealing device according to a second
aspect of the present invention is the sealing device de-
scribed in the first aspect mentioned above, wherein the
seal lip integrally having the first inclined surface portion
and the second inclined surface portion is formed into an
approximately V-shaped form in its cross section.
[0009] Further, a sealing device according to a third
aspect of the present invention is the sealing device de-
scribed in the first aspect or the second aspect mentioned
above, wherein a leading end of the second inclined sur-
face portion is arranged at the same position in an axial
direction as a thickness surface of an inner peripheral
end portion of the attaching ring, the remaining positions
of the second inclined surface portion and the first in-
clined surface portion are arranged in an inner side of
the bearing than the thickness surface of the inner pe-
ripheral end portion of the attaching ring, the first inclined
surface portion is formed into a shape that a thickness
is reduced little by little from its base end toward its lead-
ing end, and the second inclined surface portion is formed
into a shape that a thickness is approximately fixed from
its base end toward its leading end.
[0010] Further, a sealing device according to a fourth
aspect of the present invention is the sealing device de-
scribed in the first aspect, the second aspect or the third
aspect mentioned above, wherein the attaching ring is
constructed by a metal ring and is metallically fitted to an
inner peripheral surface of the outer ring.
[0011] The sealing device according to the present in-
vention provided with the structure mentioned above is
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provided with the seal lip which integrally has the first
inclined surface portion which is diagonally formed to-
ward the inner side in the diametrical direction and toward
the inner side of the bearing from the base end portion
of the lip, and the second inclined surface portion which
is diagonally formed toward the inner side in the diamet-
rical direction and toward the outer side of the bearing
from the leading end of the first inclined surface portion,
and in which the second inclined surface portion is set
to the sliding portion in relation to the inner ring, as the
seal lip which is combined with the attaching ring. There-
fore, the seal lip tends to elastically deform in the diamet-
rical direction in such a manner that the first inclined sur-
face portion and the second inclined surface portion
change their intersecting angle, and a fastening margin
in relation to the inner ring is easily set to be small. Fur-
ther, since the satin finished processing for enlarging the
surface roughness of the sliding portion is applied to the
sliding portion which is constructed by the second in-
clined surface portion, the satin finished surface tends to
reserve an oil (a gear oil in the outer portion of the bearing
and a bearing grease in the inner portion of the bearing)
in its concave portion, and has a high lubricity. Therefore,
reduction of the sliding torque can be realized on the
basis of the combination of the lip shape which tends to
be elastically deformed in the diametrical direction, and
the sliding surface shape which tends to reserve the oil.
[0012] Further, since there is provided the inclined sur-
face portion which is formed diagonally toward the inner
side in the diametrical direction and the outer side of the
bearing from the leading end of the first inclined surface
portion, as the second inclined surface portion which sl-
idably comes into close contact with the inner ring of the
bearing, the second inclined surface portion elastically
deforms so as to be pressed to the inner ring of the bear-
ing in the case that the external pressure acts on the
second inclined surface portion from the outer side of the
bearing. Therefore, in the case that the foreign matter is
going to enter into the inner portion of the bearing in such
a manner that the foreign matter slips into the gear oil in
the outer portion of the bearing, the second inclined sur-
face portion elastically deforms so as to be pressed to
the inner ring of the bearing. Therefore, it is possible to
effectively seal the foreign matter included in the gear oil.
[0013] It is preferable that the seal lip integrally having
the first inclined surface portion and the second inclined
surface portion in the structure mentioned above is
formed into the approximately V-shaped form in its cross
section. Since an angle of incline of the second inclined
surface portion in relation to the outer peripheral surface
of the inner ring is set to be larger in the seal lip which is
formed into the approximately V-shaped form in its cross
section, in comparison with the seal lip which is formed
into the approximately C-shaped form in its cross section,
the second inclined surface portion tends to elastically
deform in the diametrical direction.
[0014] Further, it is preferable that the leading end of
the second inclined surface portion is arranged at the

same position in the axial direction as the thickness sur-
face of the inner peripheral end portion of the attaching
ring, the remaining positions of the second inclined sur-
face portion and the first inclined surface portion are ar-
ranged in the inner side of the bearing than the thickness
surface of the inner peripheral end portion of the attaching
ring, the first inclined surface portion is formed into the
shape that the thickness is reduced little by little from its
base end toward its leading end, and the second inclined
surface portion is formed into the shape that the thickness
is approximately fixed from its base end toward its leading
end, in a whole of the seal lip. According to the structure,
since the leading end of the second inclined surface por-
tion which is formed comparatively thin is arranged be-
tween the thickness surface of the inner peripheral end
portion of the attaching ring and the outer peripheral sur-
face of the inner ring of the bearing in the inner peripheral
side of the thickness surface of the inner peripheral end
portion of the attaching ring, the seal lip elastically de-
forms in the diametrical direction like a bellows in such
a manner as to change the intersecting angle of the first
inclined surface portion and the second inclined surface
portion, in the case that the inner ring which is the other
end of the sliding is eccentric in relation to the outer ring
of the bearing which is the attaching side of the sealing
device. Therefore, there is a feature that the seal lip tends
to follow the eccentricity.

Effect of the Invention

[0015] The present invention achieves the following ef-
fects.
[0016] More specifically, according to the sealing de-
vice of the present invention, as mentioned above, the
reduction of the sliding torque can be realized on the
basis of the combination of the lip shape which tends to
elastically deforms in the diametrical direction and the
sliding surface shape which tends to reserve the oil. On
the other hand, it is possible to effectively seal the foreign
matter included in the gear oil. Therefore, it is possible
to provide the sealing device which can meet the needs
of the reduction of torque in recent years according to a
desired object of the present invention, and can further
exert the excellent sealing performance. Further, the seal
lip easily deforms in the diametrical direction by forming
the seal lip into the approximately V-shaped form in its
cross section, or specifying the position in the axial di-
rection and the thickness of the seal lip in relation to the
attaching ring as mentioned above, and the seal lip is
excellent in the eccentricity following performance. The
attaching ring may be rubber fitted to the inner peripheral
surface of the outer ring by attaching a rubber-like elastic
body to the attaching ring, however, it is possible to ex-
pect an increase of a fitting force and a reduction of a
cost by employing a metal fitting.
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BRIEF EXPLANATION OF THE DRAWINGS

[0017]

Fig. 1 is a cross sectional view of a substantial part
of a sealing device according to an embodiment of
the present invention;
Fig. 2 is an enlarged view of the substantial part in
Fig. 1;
Fig. 3 is an explanatory view showing an example
of an installed state of the sealing device; and
Fig. 4 is a cross sectional view of a substantial part
of a sealing device according to a prior art.

DETAILED DESCRIPTION OF PREFERRED EMBOD-
IMENT

[0018] The following embodiments are included in the
present invention.

(1) The lip is formed into a mold lip, the satin finished
surface is added to a whole of the lip sliding portion,
and the lip surface roughness is enlarged. The satin
finished surface is given by applying an electric dis-
charge machining to a mold.
(2) A fluid lubricating effect is improved by adding
the satin finished surface, and the torque is reduced.
There is an effect that an oil film becomes thicker in
a narrowed gap and an aeration tends to be gener-
ated in an expanded gap, on the basis of the rough-
ness by the satin finished surface.

Embodiments

[0019] Next, a description will be given of an embodi-
ment according to the present invention with reference
to the accompanying drawings.
[0020] Figs. 1 and 2 show a sealing device 1 according
to an embodiment of the present invention, and Fig. 3
shows an example of an installed state of the sealing
device 1. As shown in Fig. 3, the sealing device 1 ac-
cording to the embodiment is constructed as a sealing
device which is installed to an opening portion between
an outer ring 32 and an inner ring 33 of a bearing 31 and
inhibits a foreign matter (not shown) in an outer portion
A of the bearing from entering into an inner portion B of
the bearing, and is structured such as to have an attach-
ing ring 11 which is attached to the outer ring 32 and a
seal lip 21 which is retained to the attaching ring 11 and
slidably comes into close contact with the inner ring 33.
[0021] In the case that the sealing device 1 is used in
a bearing portion for a transmission of a vehicle such as
a motor vehicle, a gear 35 is arranged beside the bearing
31, and a gear oil (not shown) is supplied to the gear 35.
Therefore, the foreign matter (size: 50 mm or more) such
as a metal powder exists in such a manner that the foreign
matter slips into the gear oil. If the foreign matter enters
into the inner portion B of the bearing, a problem that a

rolling body 34 is damaged is generated. Accordingly,
the foreign matter in the outer portion A of the bearing is
inhibited from entering into the inner portion B of the bear-
ing, by installing the sealing device 1. Further, the sealing
device 1 accessorily has a function of sealing a bearing
grease (not shown) in the inner portion B of the bearing
so as to prevent the bearing grease from leaking out.
[0022] As shown in Fig. 1, the sealing device 1 has the
attaching ring 11 which is attached to the outer ring 32
of the bearing 31, and the seal lip 21 which is retained
to the attaching ring 11 and slidably comes into close
contact with the inner ring 33.
[0023] The attaching ring 11 is constructed by a metal
ring, and has a tubular portion 12 which is fitted to an
inner peripheral surface of the outer ring 32 of the bearing
31, and a flange portion 13 is integrally formed from an
end portion in the outer side A of the bearing of the tubular
portion 12 (one side in an axial direction, a left side in the
drawing) toward an inner side in a diametrical direction.
A step-like bending portion 14 is provided in the middle
in a diametrical direction of the flange portion 13, the
bending portion 14 bending the flange portion 13 to the
inner side B of the bearing (the other side in the axial
direction, a right side in the drawing).
[0024] The seal lip 21 is constructed by a rubber-like
elastic body which is attached (vulcanization bonded) to
the attaching ring 11, has a lip base end portion 22 which
is attached to an inner peripheral end portion of the at-
taching ring 11, and is structured such that a first inclined
surface portion 23 is integrally formed from the base end
portion 22 diagonally toward the inner side in the diamet-
rical direction and toward the inner side B of the bearing,
and a second inclined surface portion 24 is integrally
formed from a leading end of the first inclined surface
portion diagonally toward the inner side in the diametrical
direction and toward the outer side A of the bearing.
[0025] The second inclined surface portion 24 has a
sliding portion 25 in relation to the inner ring 33 of the
bearing 31, and is structured such that a satin finished
processing (not shown) for enlarging a surface rough-
ness of the sliding portion 25 is applied to the sliding
portion 25.
[0026] As shown in Fig. 2 in an enlarged manner, the
first inclined surface portion 23 has an outer peripheral
surface 23a in which a diameter is reduced little by little
from the outer side A of the bearing toward the inner side
B of the bearing, and an inner peripheral surface 23b in
which a diameter is reduced little by little from the outer
side A of the bearing toward the inner side B of the bearing
in the same manner.
[0027] The second inclined surface portion 24 has an
outer peripheral surface 24a in which a diameter is re-
duced little by little from the inner side B of the bearing
toward the outer side A of the bearing, and an inner pe-
ripheral surface 24b in which a diameter is reduced little
by little from the inner side B of the bearing toward the
outer side A of the bearing in the same manner. Further,
the second inclined surface portion 24 has a leading end
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surface 24c, and the leading end surface 24c is construct-
ed by a combination of an inclined surface 24e which is
provided continuously from the inner peripheral surface
24b via a lip end 24d and is enlarged its diameter little
by little from the inner side B of the bearing toward the
outer side A of the bearing, a cylindrical tube-like surface
24f which is provided continuously from the inclined sur-
face 24e and is approximately fixed its diameter, and a
flat end surface 24g which is provided continuously from
the tube-like surface 24f toward the outer peripheral sur-
face 24a and is formed into an axially vertical plane
shape.
[0028] As mentioned above, the satin finished
processing for enlarging the surface roughness of the
sliding portion 25 is applied to the sliding portion 25 of
the second inclined surface portion 24, however, the satin
finished processing is applied to a position which runs
into the leading end surface 24c from the inner peripheral
surface 24b of the second inclined surface portion 24 in
the block mentioned above, more particularly a position
which runs into the inclined surface 24e from the inner
peripheral surface 24b of the second inclined surface por-
tion 24 via the lip end 24d.
[0029] The seal lip 21 integrally having the first inclined
surface portion 23 and the second inclined surface por-
tion 24 is formed into an approximately V-shaped form
in its cross section as a whole.
[0030] Further, the leading end (the leading end sur-
face 24c) of the second inclined surface portion 24 is
arranged at the same position in the axial direction as
that of the thickness surface 15 of the inner peripheral
end portion of the attaching ring 11, the remaining posi-
tions of the second inclined surface portion 24 and the
first inclined surface portion 23 are arranged in the inner
side B of the bearing than the thickness surface 15 of the
inner peripheral end portion of the attaching ring 11, the
first inclined surface portion 23 is formed into a shape
that the thickness is reduced little by little from its base
end toward its leading end, and the second inclined sur-
face portion 24 is formed into a shape that the thickness
is approximately fixed from its base end toward its leading
end.
[0031] The sealing device 1 having the structure men-
tioned above is installed to the bearing portion for the
transmission of the vehicle such as the motor vehicle as
mentioned above, is structured such as to inhibit the for-
eign matter in the outer portion A of the bearing from
entering into the inner portion B of the bearing, and is
characterized by the point that the following operations
and effects can be exerted on the basis of the structure
mentioned above.
[0032] More specifically, in the sealing device 1 having
the structure mentioned above, the seal lip 21 combined
with the attaching ring 11 is provided with the seal lip
integrally having the first inclined surface portion 23
which is formed from the lip base end portion 22 diago-
nally toward the inner side in the diametrical direction
and toward the inner side B of the bearing, and the second

inclined surface portion 24 which is formed from the lead-
ing end of the first inclined portion 23 diagonally toward
the inner side in the diametrical direction and toward the
outer side A of the bearing, and setting the second in-
clined surface portion 24 to the sliding portion 25 in re-
lation to the inner ring 33 of the bearing 31. Therefore,
the seal lip 21 tends to elastically deform in the diamet-
rical direction in such a manner that the first inclined sur-
face portion 23 and the second inclined surface portion
24 change their intersecting angle, and a fastening mar-
gin in relation to the inner ring 33 is easily set to be small.
Further, since the satin finished processing for enlarging
the surface roughness of the sliding portion 25 is applied
to the sliding portion 25 constructed by the second in-
clined surface portion 24, the satin finished surface can
easily reserve the oil (the gear oil in the outer portion A
of the bearing and the bearing grease in the inner portion
B of the bearing) in its concave portion, and has a high
lubricity. Therefore, the reduction of the sliding torque
can be realized on the basis of the combination of the lip
shape which tends to elastically deform in the diametrical
direction, and the shape of the sliding surface which tends
to reserve the oil.
[0033] Further, the second inclined surface portion 24
slidably coming into close contact with the inner ring 33
of the bearing 31 is provided with the inclined surface
portion which is formed from the leading end of the first
inclined surface portion 23 diagonally toward the inner
side in the diametrical direction and toward the outer side
A of the bearing. Therefore, the second inclined surface
portion 24 elastically deforms in such a manner that the
second inclined surface portion 24 is pressed to the inner
ring 33 of the bearing 31 in the case that the external
pressure is applied to the second inclined surface portion
24 from the outer side A of the bearing. As a result, in
the case that the foreign matter is going to enter into the
inner portion B of the bearing in such a manner that the
foreign matter slips into the gear oil in the outer portion
A of the bearing, the second inclined surface portion 24
elastically deforms in such a manner that the second in-
clined surface portion 24 is pressed to the inner ring 33
of the bearing 31. Therefore, it is possible to effectively
seal the foreign matter included in the gear oil.
[0034] According to the above, there can be provided
the sealing device 1 which can meet the needs of the
reduction of the torque in recent years, and can exert an
excellent sealing performance.
[0035] Further, in the sealing device 1 having the struc-
ture mentioned above, since the seal lip 21 integrally hav-
ing the first inclined surface portion 23 and the second
inclined surface portion 24 is formed into the approxi-
mately V-shaped form in its cross section, the seal lip 21
formed into the approximately V-shaped form in its cross
section is characterized in that the angle of incline of the
second inclined surface portion 24 in relation to the outer
peripheral surface of the inner ring 33 is set to be larger
in comparison with the seal lip formed into the approxi-
mately C-shaped form in its cross section. Therefore, the

7 8 



EP 2 821 661 A2

6

5

10

15

20

25

30

35

40

45

50

55

second inclined surface portion 24 and further the seal
lip 21 are structured such as to tend to elastically deform
in the diametrical direction as a whole. Further, the seal
lip 21 formed into the approximately V-shaped form in its
cross section is also characterized in that the lip shape
is compact and saves space in comparison with the seal
lip formed into the approximately C-shaped form in its
cross section.
[0036] Further, the leading end (the leading end sur-
face 24c) of the second inclined surface portion 24 is
arranged at the same position in the axial direction as
that of the thickness surface 15 of the inner peripheral
end portion of the attaching ring 11, the remaining posi-
tions of the second inclined surface portion 24 and the
first inclined surface portion 23 are arranged in the inner
side B of the bearing than the thickness surface 15 of the
inner peripheral end portion of the attaching ring 11, the
first inclined surface portion 23 is formed into the shape
that the thickness is reduced little by little from its base
end toward its leading end, and the second inclined sur-
face portion 24 is formed into the shape that the thickness
is approximately fixed from its base end toward its leading
end, as a whole of the seal lip 21. According to these
structures, the leading end of the second inclined surface
portion 24 which is formed comparatively thin is arranged
between the thickness surface 15 of the inner peripheral
end portion of the attaching ring 11 and the outer periph-
eral surface of the inner ring 33 of the bearing 31 in the
inner peripheral side of the thickness surface 15 of the
inner peripheral end portion of the attaching ring 11.
Therefore, in the case that the inner ring 33 which is the
other side of the sliding motion is eccentric in relation to
the outer ring 32 of the bearing 33 which is the attaching
side of the sealing device 1, the seal lip 21 elastically
deforms in the diametrical direction like the bellows in
such a manner as to change the intersecting angle of the
first inclined surface portion 23 and the second inclined
surface portion 24. Accordingly, there is a feature that
the seal lip 21 easily follow the eccentricity.
[0037] The invention provides a sealing device which
is installed to an opening portion between an outer ring
and an inner ring of a bearing and inhibits a foreign matter
in an outer portion of the bearing from entering into an
inner portion of the bearing, the sealing device having an
attaching ring which is attached to the outer ring, and a
seal lip which is retained to the attaching ring and slidably
comes into close contact with the inner ring, wherein the
sealing device can meet the needs of torque reduction
in recent years, and can exert an excellent sealing per-
formance. The seal lip integrally has a first inclined sur-
face portion which is diagonally formed toward an inner
side in a diametrical direction and toward an inner side
of the bearing from a base end portion of a lip, and a
second inclined surface portion which is diagonally
formed toward an inner side in a diametrical direction and
toward an outer side of the bearing from a leading end
of the first inclined surface portion. The second inclined
surface portion is set to a sliding portion in relation to the

inner ring. A satin finished processing for enlarging a sur-
face roughness of the sliding portion is applied to the
sliding portion.

Claims

1. A sealing device which is installed to an opening por-
tion between an outer ring and an inner ring of a
bearing and inhibits foreign matter in an outer portion
of the bearing from entering into an inner portion of
the bearing, the sealing device comprising:

an attaching ring which is attached to said outer
ring; and
a seal lip which is retained to said attaching ring
and slidably comes into close contact with said
inner ring,
wherein said seal lip integrally has a first inclined
surface portion which is diagonally formed to-
ward an inner side in a diametrical direction and
toward an inner side of the bearing from a base
end portion of a lip, and a second inclined sur-
face portion which is diagonally formed toward
an inner side in a diametrical direction and to-
ward an outer side of the bearing from a leading
end of said first inclined surface portion,
wherein said second inclined surface portion is
set to a sliding portion in relation to said inner
ring, and
wherein a satin finished processing for enlarging
a surface roughness of said sliding portion is
applied to said sliding portion.

2. The sealing device according to claim 1, wherein
said seal lip integrally having said first inclined sur-
face portion and said second inclined surface portion
is formed into an approximately V-shaped form in its
cross section.

3. The sealing device according to claim 1 or 2, wherein
a leading end of said second inclined surface portion
is arranged at the same position in an axial direction
as a thickness surface of an inner peripheral end
portion of said attaching ring, and the remaining po-
sitions of said second inclined surface portion and
said first inclined surface portion are arranged in an
inner side of the bearing than the thickness surface
of the inner peripheral end portion of said attaching
ring, and
wherein said first inclined surface portion is formed
into a shape that a thickness is reduced little by little
from its base end toward its leading end, and said
second inclined surface portion is formed into a
shape that a thickness is approximately fixed from
its base end toward its leading end.

4. The sealing device according to claim 1, 2 or 3,
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wherein said attaching ring is constructed by a metal
ring and is metallically fitted to an inner peripheral
surface of said outer ring.
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